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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide an air open type CVD (Chemical Vapor 
Deposition) system by which the whole body of the surface of a base material 
can be sprayed wi th a gas eous starting material in a uni form sta te from the j 
injection port of a WWXfo further the overheating of the |B5j| caused by a 



base material heating apparatus is prevented, and a uniform metal oxide film 
can efficiently be deposited on the surface of the base material. 



nozzle 



heating apparatus is provided with a heat insulating 



SOLUTION: The air ope n- type CVD system comprises a carrier 5|j feed source, 
a raw material vaporizer, a IWBH1 and a ba se mate rial heating apparatus. The 
space betw een the WM injection port of the 111 111 a nd the base material 

board comprising an 



nozzle 



opening part larger than the ISS injection port of the 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the nozzle of the atmospheric-air open sand mold CVD system used in order to 

vapor-deposit the metallic-oxide film on a base material front face. 

[0002] 

[Description of the Prior Art] 

As an approach of forming metallic-oxide film, such as a titanium dioxide and a silicon dioxide, in a 
base material front face, although various approaches, such as a sol gel process, a vacuum deposition 
method, a CVD method, and PVD, are learned, an atmospheric-air open sand mold CVD method does 
not need a large-sized facility, but since the metallic-oxide film can be continuously formed also in a 
long picture-like base material, attention is attracted. (For example, patent reference 1 reference) 
The CVD system which has the base material heating apparatus which lays and heats piping and the 
base material which connect a carrier gas source of supply, a raw material carburetor, a nozzle, and these 
in an atmospheric-air open sand mold CVD method is used, spray from a nozzle the raw material made 
to evaporate on the base material front face heated with carrier gas, the moisture and material gas in air 
are made to react, and the metallic-oxide film is made to deposit on a base material front face. 
[0003] 

[Patent reference 1] 

JP,10-152396,A 

[0004] 

In this atmospheric-air open sand mold CVD system, it is necessary to be stabilized in the uniform 
condition and to spray material gas on a base material for obtaining the uniform film from spraying 
material gas on a base material front face from the gas port of the nozzle which usually moves in 10- 
50mm upper part of the heated base material, and forming the metallic-oxide film. 
However, it was difficult for the atmospheric air heated by the elevated temperature on base material 
heating apparatus to go abruptly up in the conventional atmospheric-air open sand mold CVD system, to 
disturb the flow of the gas on the front face of a base material, and to spray material gas on the whole 
base material front face from the gas port of a nozzle at homogeneity. Moreover, the base material 
heating apparatus which prepared the exhaust nozzle of a nozzle, and the field which counters were 
heated with the air heated by the elevated temperature with the radiant heat or this equipment of base 
material heating apparatus, the decomposition product which Li higher than laying temperature and 
material gas pyrolyzed adhered to the exhaust nozzle, the slit width of an exhaust nozzle changed, and 
the temperature of the exhaust nozzle of a nozzle had a fault of it becoming impossible to make material 
gas blow off to homogeneity over the whole exhaust nozzle. 
[0005] 

[Problem(s) to be Solved by the Invention] 

Therefore, while this invention can cancel the trouble of these conventional technique and being able to 
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spray the whole base material front face in the uniform condition in material gas from the gas port of a 
nozzle, overheating of the nozzle by base material heating apparatus is prevented, and it aims at offering 
the atmospheric-air open sand mold CVD system which can form the uniform metallic-oxide film in a 
base material front face efficiently. 
[0006] 

[Means for Solving the Problem] 

As a result of inquiring wholeheartedly, in an atmospheric-air open sand mold CVD system, by forming 
a radiation shield between the gas port of a nozzle, and base material heating apparatus, this invention 
person etc. discovers that the above-mentioned technical problem is solved, and completes this 
invention. 

That is, this invention takes the next configuration. 

1. Atmospheric-air open sand mold CVD system characterized by forming radiation shield which has 
larger opening than gas port of nozzle between gas port of nozzle, and base material heating apparatus in 
atmospheric-air open sand mold CVD system which has carrier gas source of supply, raw material 
carburetor, nozzle, and base material heating apparatus. 

2. Atmospheric-air open sand mold CVD system given in 1 characterized by radiation shield having 
cooling system. 

3. Atmospheric-air open sand mold CVD system given in 2 characterized by constituting cooling system 
by arranging cooling pipe in the periphery section of radiation shield. 

4. Atmospheric-air open sand mold CVD system given in either of 1-3 which are characterized by 
constituting radiation shield with ingredient chosen from metal, ceramics, pottery, glass, quartz glass, 
inorganic fibers, or such composite material 

5. Atmospheric-air open sand mold CVD system given in either of 1-4 which are characterized by fixing 
nozzle and radiation shield and making base material heating apparatus reciprocate in lower part of 
radiation shield. 

6. Atmospheric-air open sand mold CVD system given in 5 characterized by having prepared stanchion 
in equipment and fixing radiation shield to stanchion. 

7. Atmospheric-air open sand mold CVD system given in either of 1-4 which are characterized by fixing 
base material heating apparatus and making nozzle and radiation shield reciprocate in the upper part of 
base material heating apparatus. 

8. Atmospheric-air open sand mold CVD system given in 7 characterized by attaching radiation shield 
in base material heating apparatus of nozzle, and field which counters free [ attachment and 
detachment ] through space by connection member. 

[0007] 

[Embodiment of the Invention] 

In the atmospheric-air open sand mold CVD system which has a carrier gas source of supply, a raw 
material carburetor, a nozzle, and base material heating apparatus, an atmospheric-air open sand mold 
CVD system consists of this inventions by forming the radiation shield which has opening with a larger 
area than the gas port of a nozzle between the gas port of a nozzle, and base material heating apparatus. 
To this radiation shield, it is desirable to form a cooling system and to control the temperature of a 
radiation shield by arranging for example, in the periphery section the cooling pipe which lets cooling 
water pass. It may replace with the cooling pipe which lets cooling water pass, and other cooling means, 
such as heat pump, may be used. Let opening prepared in the center section of the radiation shield be a 
larger configuration and a larger dimension than a gas port so that flow of the material gas which blows 
off from the gas port of a slit-like nozzle may not be barred. 
[0008] 

Heating apparatus, such as a heater, are formed in the nozzle of an atmospheric-air open sand mold 
CVD system, and the temperature of the material gas which carries out temperature control and blows 
off from a gas port is controlled to constant temperature. However, since the gas port of a nozzle is close 
to base material heating apparatus, it is heated too much by the radiant heat of base material heating 
apparatus, becomes fairly higher than laying temperature, and may generate the pyrolysis of material 
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gas. When material gas pyrolyzes, a decomposition product adheres to a slit-like gas port, slit width 
changes, and it becomes difficult to spray material gas on a base material front face at homogeneity. 
In this invention, while preventing that the circumference of a gas port of a nozzle is heated too much, 
and carries out thermal expansion to an ununiformity by forming a radiation shield in the base material 
heating apparatus of a nozzle, and the field which counters, it can prevent that material gas pyrolyzes, 
adhere to an exhaust nozzle, and the slit width of an exhaust nozzle changes. 
[0009] 

Moreover, by forming a radiation shield, the top face of a base material and base material heating 
apparatus is covered, unnecessary heat dissipation into the space of a CVD system is prevented, uniform 
elevated-temperature space is made on a base material front face, and it becomes possible to promote the 
reaction of material gas and to speed up deposition of the metallic-oxide film. 
Furthermore, since it controls that the atmospheric air heated by the elevated temperature on base 
material heating apparatus goes abruptly up, and the flow of the gas on the front face of a base material 
is confused and material gas is sprayed on a base material front face by homogeneity from the gas port 
of a nozzle, on a base material, material gas can maintain a boundary layer as a hydrodynamic viscous 
flow, can flow, and can form the metallic-oxide film with more uniform distribution of thickness in a 
base material front face. 
[0010]/ ^ 

Alloy ^ramip/; pottery; glass; quartz glass which contains metals or these metals, such as aluminum, 
nickel, chromium, iron, molybdenum, cobalt, copper, and titanium, as an ingredient which constitutes a 
radiation shield; heat-resistant ingredients, such as inorganic fiber [, such as a glass fiber, an asbestos 
fiber, and a carbon fiber, ]; or such composite material, are used. 

although the size of a radiation shield can be selected to arbitration according to the size of a nozzle, a 
base material, and base material heating apparatus - the front face of base material heating apparatus - 
an abbreviation wrap - it is desirable to consider as the size which is extent which can do things. 
Moreover, opening of a radiation shield is made into larger size than the gas port of a nozzle, for 
example, when the size of a gas port is 2mmx50mm, it can be set as about 10mmx60mm. 
[0011] 

The metallic-oxide film is made to deposit on a base material front face in the atmospheric-air open sand 
mold CVD system of this invention a nozzle and a radiation shield, and by making base material heating 
apparatus reciprocate relatively. 

The metallic-oxide film is made to deposit on a base material front face in one mode of this invention by 
fixing a nozzle and a radiation shield and making base material heating apparatus reciprocate in the 
lower part of a radiation shield. In order to fix a radiation shield within equipment, a stanchion is 
prepared in equipment and a radiation shield is fixed to a stanchion by a clamp etc. Moreover, you may 
fix by attaching a radiation shield in the base material heating apparatus of a nozzle, and the field which 
counters free [ attachment and detachment ] through space by the connection member. 
And in order to make base material heating apparatus reciprocate in the lower part of a radiation shield, 
the orbit of a rail, a chain, etc. is installed in a CVD system, a wheel, a ball bearing, a gearing, etc. are 
attached in base material heating apparatus, and the approach of making an orbit top reciprocate by 
driving sources, such as a motor, etc. is adopted. 
[0012] 

The metallic-oxide film is made to deposit on a base material front face in other modes of this invention 
by fixing base material heating apparatus and making a nozzle and a radiation shield reciprocate in the 
upper part of base material heating apparatus. 

A radiation shield is specifically preferably attached in the base material heating apparatus of a nozzle, 
and the field which counters free [ attachment and detachment ] by the connection member through 
space, and the approach of making the radiation shield and nozzle which were unified reciprocate etc. is 
mentioned on the fixed base material heating apparatus. In order to fix a radiation shield to a nozzle, a 
bis-hole can be prepared in a radiation shield, shock absorbing material can be made to be able to 
intervene so that space may be formed between a nozzle side and a radiation shield, and it can attach in a 
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nozzle side free [ attachment and detachment ] on a screw. 
[0013] 

Although the atmospheric-air open sand mold CVD system which formed the radiation shield of this 
invention is further explained below based on a drawing, the following examples do not limit this 
invention. 

Drawing 1 - drawing 3 are drawings showing one example of an atmospheric-air open sand mold CVD 
system which formed the radiation shield of this invention, and a sectional view [ in / (A) and / in (B) / 
AA line of (A) ] and drawing 3 are the mimetic diagrams explaining the relation between a nozzle, a 
radiation shield, and base material heating apparatus in drawing in which drawing 1 shows the mimetic 
diagram of the whole atmospheric-air open sand mold CVD system, and drawing 2 shows a radiation 
shield. [ a top view ] 
[0014] 

This atmospheric-air open sand mold CVD system has the heating apparatus 7 of the carrier gas sources 
of supply 1, such as a nitrogen chemical cylinder, a flowmeter 2, the raw material carburetor 3, the 
nozzle 4 that has the slit-like gas port 5, and a base material 6, and the radiation shield 10 is formed 
between a nozzle 4 and the base material heating apparatus 7. Moreover, the principal part of this CVD 
system is covered with the protection chamber 8 which has a door 9. (Refer to drawing 1 ) 
[0015] 

As seen in drawing 2 and 3 in the center section of the radiation shield 1 0, the opening 11 of the shape 
of a slit which has a little larger area than the gas port 5 of a nozzle 4 is formed, and material gas is 
sprayed on the front face of a base material 6 from a nozzle 4 through this opening 1 1 . The cooling pipe 
12 which lets cooling water pass was formed in the front face of a radiation shield 10, and it has 
prevented that a radiation shield is heated too much by the base material heating apparatus 7. This 
cooling pipe 12 may be omitted when whenever [ stoving temperature / of a base material ] is low, and 
other cooling means, such as heat pump, can also be used for it. 
[0016] 

With this equipment, it is fixing to a stanchion 13 by forming a stanchion 13 in equipment and 
supporting a radiation shield 10 by the clamp 14 so that drawing 3 may see. 

Under the radiation shield 10, the hot plate 15 which lays a base material 6, the jack 16 which adjusts 
the height of a hot plate 1 5 up and down, and the base material heating apparatus 7 possessing the truck 
17 in which the wheel 18 was attached are arranged. The wheel 18 of a truck 17 is laid on the rail 19 
installed in the CVD system, and a truck 17 goes and comes back to a rail 19 top by driving sources (not 
shown), such as a motor. 

With this equipment, by making the base material heating apparatus 7 reciprocate in the lower part of 
the fixed nozzle 4 and a radiation shield 10, the gas which blew off from the gas port 5 of a nozzle 4 
passes along the opening 1 1 of a radiation shield 10, is sprayed on the front face of a base material 6 by 
homogeneity, and forms the metallic-oxide film. 
[0017] 

Drawing 4 and drawin g 5 are drawings showing other examples of the atmospheric-air open sand mold 
CVD system of this invention, and the mimetic diagram as which drawing 4 explains the relation of base 
material heating apparatus to a nozzle and a radiation-shield list, and drawing 5 are the top views 
showing the radiation shield used for this equipment. 

With this equipment, the metallic-oxide film is formed in the front face of a base material 6 by making 
the nozzle 4 which fixed the base material heating apparatus 7 and fixed the radiation shield 10 in the 
upper part of the base material heating apparatus 7 reciprocate. 

As four bis-holes 21 are established in a radiation shield 10, shock absorbing material 22 is made to 
intervene so that drawing 4 may see and space 23 is formed between a radiation shield 10 and the gas 
port 5 of a nozzle 4, it connects with a nozzle 4 on a screw 24, so that drawing 5 may see. Other 
configurations of a CVD system are the same as that of the CVD system of drawing 1 R>l-3. 
[0018] 

Drawing 6 is drawing explaining an operation of a radiation shield, and it is drawing in which (A) shows 
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the atmospheric-air open sand mold CVD system of this invention, and (B) shows the conventional 
atmospheric-air open sand mold CVD system. In these drawings, an arrow head expresses the flow of 
the material gas which blows off from the gas port of a nozzle. 

In the conventional atmospheric-air open sand mold CVD system, so that (B) of drawing 6 may see The 
gas port 5 of a nozzle 4 counters the base material heating apparatus 7 directly, and it is heated with the 
air heated by the elevated temperature with the radiant heat or this equipment of the base material 
heating apparatus 7. When the decomposition product which thermal expansion and material gas with 
uneven Li higher than laying temperature and nozzle pyrolyzed adhered to an exhaust nozzle 5, it was 
difficult for the temperature of the exhaust nozzle 5 of a nozzle for the slit width of an exhaust nozzle to 
change and to make material gas blow off to homogeneity over the whole exhaust nozzle. Moreover, it 
was very difficult for the flow of the gas in base material 6 front face not to be fixed, and to spray 
material gas on the whole base material front face at homogeneity. 
[0019] 

On the other hand, with the atmospheric-air open sand mold CVD system of this invention which 
formed the radiation shield 10, while preventing that the gas port 5 circumference of a nozzle 4 is heated 
too much, and carries out thermal expansion to an ununiformity, it can prevent that material gas 
pyrolyzes, adhere to an exhaust nozzle, and the slit width of an exhaust nozzle changes, so that (A) of 
drawing 6 may see. 

Moreover, by forming a radiation shield 10, the top face of a base material 6 and the base material 
heating apparatus 7 is covered, unnecessary heat dissipation into the space of a CVD system is 
prevented, uniform elevated-temperature space is made on a base material front face, and it becomes 
possible to promote the reaction of material gas and to speed up deposition of the metallic-oxide film. 
Furthermore, since it controls that the atmospheric air heated by the elevated temperature on the base 
material heating apparatus 7 goes abruptly up, and the flow of the gas on the front face of a base 
material is confused and material gas is sprayed on a base material front face by homogeneity from the 
gas port 5 of a nozzle 4, on a base material 6, material gas can maintain a boundary layer as a 
hydrodynamic viscous flow, can flow, and can form the metallic-oxide film with more uniform 
distribution of thickness in a base material front face. 
[0020] 
[Example] 

Next, although an example explains this invention further, the following examples do not limit this 

invention. 

(Example 1) 

In the equipment of drawing 1 , by width-of-face [ of 10mm ] x die length of 120mm, 1mm in thickness 
constituted with the copper plate and the size of opening have arranged the radiation shield of wrap size 
for the whole abbreviation surface of base material heating apparatus in the location of 20mm of upper 
parts of a base material, and set spacing of a radiation shield and a nozzle as 1mm. 
Tris acetylacetonate aluminum is used as a raw material of the aluminum oxide deposited on a base 
material front face. The raw material evaporation temperature of 200 degrees C, the slit nozzle (slit size: 
width-of-face [ of 0.5mm ] x die length of 100mm) temperature of 200 degrees C, Making the material 
gas made to sublimate by part for flow rate/of 61. of nitrogen carrier gas blow off from a slit nozzle, 
spraying the quartz-glass base material (20mm in the diameter of 100mm, thickness) heated by 550 
degrees C, and controlling [ o'clock ] a membrane formation rate in 1 micrometer / The transparent 
amorphous aluminum-oxide film was made to deposit on a base material front face. The temperature of 
the nozzle at this time was about 200 degrees C. 

After making the amorphous aluminum-oxide film deposit in coating time amount 1 hour, when the 
thickness was measured by the optical thickness gage by nine points of the arbitration on a base 
material, the average of thickness was 1.0 micrometers and thickness distribution was less than **7%. 
[0021] 

(Example 1 of a comparison) 

The transparent amorphous aluminum-oxide film was formed in the quartz-glass base material front face 
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like the example 1 from the equipment used in the example 1 except having removed the radiation 
shield. The temperature of the nozzle at this time amounted to 350 degrees C, and slit width was as 
uneven as 0.4-0. 6mm. 

After making the amorphous aluminum-oxide film deposit in coating time amount 1 hour, when the 
thickness was measured by the optical thickness gage by nine points of the arbitration on a base 
material, the average of thickness was 0.6 micrometers and thickness distribution was less than **15%. 
[0022] 

In the example 1, by having formed the radiation shield, the temperature rise of a nozzle was able to be 
prevented and the distortion of a nozzle slit was able to be suppressed. Moreover, the flow of material 
gas was able to form the aluminum-oxide film with uniform distribution in the base material front face, 
without being confused on a base material. Furthermore, since uniform elevated-temperature space was 
formed in the base material front face by the radiation shield, the reaction of material gas was promoted 
and deposition of the aluminum-oxide film was able to be sped up. 

On the other hand, in the example 1 of a comparison which did not form a radiation shield, the 
temperature of a nozzle rose too much, ununifonnity-ization of nozzle slit width arose, and the 
aluminum-oxide film which has uneven thickness distribution was formed. Moreover, the membranous 
rate of sedimentation was also slow. 
[0023] 
(Example 2) 

In the equipment of drawing 1 , by width-of-face [ of 10mm ] x die length of 60mm, 1mm in thickness 
constituted with the copper plate and the size of opening have arranged the radiation shield of wrap size 
for the whole abbreviation surface of base material heating apparatus in the location of 30mm of upper 
parts of a base material, and set spacing of a radiation shield and a nozzle as 1mm. 
Titanium tetraisopropoxide is used as a raw material of the titanium dioxide deposited on a base material 
front face. The raw material evaporation temperature of 100 degrees C, the slit nozzle (slit size: width- 
of-face [ of 0.5mm ] x die length of 50mm) temperature of 100 degrees C, The material gas made to 
evaporate by part for flow rate/of 31. of nitrogen carrier gas is made to blow off from a slit nozzle. The 
titanium-dioxide film was made to deposit on a base material front face, spraying the quartz-glass base 
material (2mm in 20mm by 20mm, thickness) heated by 400 degrees C, and controlling a membrane 
formation rate to a part for 1 -micrometer/. 

After making the titanium-dioxide film deposit in coating time amount 1 minute, as a result of 
measuring with an X-ray diffraction method, the peak intensity ratio of a field (101) and a field (200) 
was set to 1 to 5, and was carrying out priority orientation of the titanium-dioxide film in the <100> 
directions very strongly. 
[0024] 

(Example 2 of a comparison) 

The titanium-dioxide film was formed in the quartz-glass base material front face like the example 2 
from the equipment used in the example 2 except having removed the radiation shield. After making the 
titanium-dioxide film deposit in coating time amount 1 minute, as a result of measuring with an X-ray 
diffraction method, the peak intensity ratio of a field (101) and a field (200) was set to 1 to 1, and the 
<100> priority orientation of the titanium-dioxide film became weak. 

Moreover, the white powder of the titanium dioxide which the titanium tetraisopropoxide of a raw 
material disassembled with heat had adhered near the nozzle slit so much, and a part of slit was got 
blocked in it with white powder. 
[0025] 
(Example 3) 

In the equipment of drawing 1 , by width-of-face [ of 10mm ] x die length of 30mm, 1mm in thickness 
constituted with the copper plate and the size of opening have arranged the radiation shield of wrap size 
for the whole abbreviation surface of base material heating apparatus in the location of 20mm of upper 
parts of a base material, and set spacing of a radiation shield and a nozzle as 1mm. 
Bis-acetyl ASETONA magnesium is used as a raw material of the magnesium oxide deposited on a base 
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material front face. The raw material evaporation temperature of 250 degrees C, the slit nozzle (slit size 
width-of-face [ of 0.5mm ] x die length of 20mm) temperature of 250 degrees C, The material gas made 
to evaporate by part for flow rate/of 1.51. of nitrogen carrier gas is made to blow off from a slit nozzle. 
The magnesium-oxide film was made to deposit on a base material front face, spraying the quartz-glass 
base material (1mm in 10mm by 10mm, thickness) heated by 600 degrees C, and controlling [ o'clock ] 
a membrane formation rate in 1 micrometer /. After making the magnesium oxide film deposit in coating 
time amount 1 hour, as a result of measuring membranous adhesion force with the scratch testing 
machine for thin films, there was adhesion force of 50mN. 
[0026] 

(Example 3 of a comparison) 

The magnesium-oxide film was formed in the quartz-glass base material front face like the example 3 
from the equipment used in the example 3 except having removed the radiation shield. After making the 
magnesium oxide film deposit in coating time amount 1 hour, as a result of measuring adhesion force 
with the scratch testing machine for thin films, adhesion force had fallen in 20mN(s). 
[0027] 

[Effect of the Invention] 

In this invention, while preventing that the circumference of a gas port of a nozzle is heated too much, 
and carries out thermal expansion to an ununiformity by forming a radiation shield in the base material 
heating apparatus of a nozzle of an atmospheric-air open sand mold CVD system, and the field which 
counters, it can prevent that material gas pyrolyzes, adhere to an exhaust nozzle, and the slit width of an 
exhaust nozzle changes. 

Moreover, by forming a radiation shield, the top face of a base material and base material heating 
apparatus is covered, unnecessary heat dissipation into the space of a CVD system is prevented, uniform 
elevated-temperature space is made on a base material front face, and it becomes possible to promote the 
reaction of material gas and to speed up deposition of the metallic-oxide film. 
Furthermore, since it controls that the atmospheric air heated by the elevated temperature on base 
material heating apparatus goes abruptly up, and the flow of the gas on the front face of a base material 
is confused and material gas is sprayed on a base material front face by homogeneity from the gas port 
of a nozzle, on a base material, material gas can maintain a boundary layer as a hydrodynamic viscous 
flow, can flow, and can form the metallic-oxide film with more uniform distribution of thickness and 
membranous description in a base material front face. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the mimetic diagram showing one example of the atmospheric-air open sand mold 
CVD system of this invention. 

[Drawing 2] It is drawing showing the radiation shield used with the equipment of drawing 1 . 
[Drawing 3] It is a mimetic diagram explaining the relation between the nozzle of the equipment of 
drawing 1 , a radiation shield, and base material heating apparatus. 

[Drawing 4] It is the mimetic diagram showing other examples of the atmospheric-air open sand mold 
CVD system of this invention. 

[Drawing 5 ] It is drawing showing the radiation shield used with the equipment of drawing 4 . 
[Drawing 6] It is drawing explaining an operation of the radiation shield of the atmospheric-air open 
sand mold CVD system of this invention. 
[Description of Notations] 

1 Carrier Gas Source of Supply 

2 Flowmeter 

3 Raw Material Carburetor 

4 Nozzle 

5 Gas Port 

6 Base Material 

7 Base Material Heating Apparatus 

8 Protection Chamber 
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9 Door 

10 Radiation Shield 

11 Opening 

12 Cooling Pipe 

13 Stanchion 

14 Clamp 

15 Hot Plate 

16 Jack 

17 Truck 

18 Wheel 

19 Rail 

21 Bis-Hoie 

22 Shock Absorbing Material 

23 Space 

24 Screw 



[Translation done.] 
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